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文工作包括：利用固相反应法合成了组成为 Pb0.9La0.1 (Zr0.52Ti0.48) 0.975O3 且晶粒尺寸






中同一晶粒在 0~700MPa 等 8 个不同应力状态下且散射偏振方向为 0~180°等 13 个
不同方向的拉曼光谱；分析了 E(2TO)和 E(3TO+2LO)+B1 拉曼特征峰的峰强、峰位随
散射偏振方向以及应力场变化的规律。 
    实验结果表明，光学模的强度随着散射偏振方向呈现正弦式的变化规律，在 60°







































Under an applied external field, domain switching in ferroelectric ceramics may cause 
deformation in material microstructures, which would eventually lead to a degradation or 
failure of the material properties. Thus, it is important to understand the failure mechanism 
and the law governing domain switching in ferroelectric materials. In this paper, in-situ 
Raman observations on a fixede grain in ferroelectric ceramics under a stress field have 
been carried out in order to investigate the effects of stress fields on the Raman spectra. By 
a conventional solid state route, PLZT Pb0.9La0.1(Zr0.52Ti0.48) 0.975O3 was synthesized with a 
suitable grain size for Raman observation. The chemical composition, crystal structure, 
microstructure, ferroelectric and mechanical properties of the PLZT specimens were 
measured. The effects of the cumulative number and the exposure time on the Raman 
spectrum were explored in order to improve the signal-to-noise ratio of the Raman spectra. 
An averaging method of collecting Raman spectrum multiple times around the observing 
point on the grain was established to overcome possible errors in spectra induced by the 
displacement of the observed grain due to the stress. The Raman spectra on a fixed single 
grain for 13 different polarization directions of scattering light were collected respectively 
at 8 different stress states. The variations of intensities and positions of two typical Raman 
peaks E(2TO) and E(3TO+2LO)+B1) with polarization directions of the scattering light or 
stress fields were analyzed. 
It turns out that the intensities of two Raman peaks varies with the polarization 
directions in a sinusoidal form. With the increase of the compressive stress, the intensities 
in the polarization directions 0° and 60° decreases, and in 75°, 90°, and 150° keeps 
unchanged. The intensity ratio of E(2TO) over E(3TO+2LO)+B1) increases in the 
polarization direction of 60°, and decreases in 0°, 75°, 90°, and 150°. The compressive 
stress has no effects on the peak position of Raman peaks.  
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